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TITLE  OF PBOJECTl       ACUTE  RESPIRATORY INFECT!OBS 

Objectires:     1.    Study of acute beta heaolytic streptococcic infections,  including 
the pathogenesis  of rhajbtatic  fever.     An attempt  to  relate anti- 
ganic  and enzymatic properties of apparently infecting strains  of 
beta heaolytic  streptococci  to clinical  and antibody responses  of 
individual patients is an important aspect. 

2.    Study of  acute respiratory diseases of unknown or obscure etiology, 
particularly the soa'ch for etiologio agents  hitherto unknown. 

The essential   principle is based upon  the  belief  that  the GENERAL 
APPROACH to  this  difficult  field Bust  take advantage of every 
promising  development, and probably will  require major changes  in 
direction.    To this end,   the search for methods  and for CONCEPTS, 
different from those already explored by competent investigators, 
seems  important.    Application  of new methods  for isolation of 
hitherto unknown agents and the use of more effective serologic  or 
other aeans  is  an aspect*    The diagnosis   of  several  common in- 
fections   (influenza, Herpes,   etc.)  is essential,   but incidental. 
during  the  search for other entities.     Repetition or duplication 
of methods,   or study of diseases already undor appropriate  scru- 
tiny,   are not the purpose of  this  project*    Correlation of  the 
knowledge  available  to the investigators,   who represent several 
related  fields,   is considered important.     At any timo,   circumstan- 
ces may dictate a change in approach not now apparent.    All  aspects 
of  tho  studios  in  progress   have  as  the major  ultimate  objoctivo, 
an  approach  to  tho   solution  of  the  problems  of  prevention  and con- 
trol   (including  treatment)   of  acute  rosplratory   infections   of 
known or unknown etiology* 
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a. and b.  Sinco start of project to tho present (slneo date of activation was 
October 1, 1991): 

It Tho eurroat work oa bata hemolytic streptococcel infections, In collaboration 
botwoon the Havel Medical Rosoarch Unit Ho. •+ at the U. S. Haval Training 
Contar, Great Lakos, Illinois, and the University of Wisconsin, began during 
the winter of 19§0, Daring the current roport period, the studios hare boon 
particularly rolatod to an attempt to ovaluato the antiganic and enigmatic 
properties of apparently infecting strains of beta hemolytic stroptococei 
with tho clinical and antibody response of individual pationts. Thore are 
111 individuals and strains of beta hemolytic streptococci which caused or 
wore associated with infection in thaa upon which tho data considered neces- 
sary for evaluation is at hand. A great many more individual patients were 
seen and studied clinically, and aany additional strains of beta heaolytio 
streptococci isolated and studied, but on which the necessary critical infor- 
mation was not available, as dictated by the rigid critorla for this study. 
The 111 form tho basis for tho ovaluation and results. Of these, 60 wore 
naval recruits and 51, students at tho University of Wisconsin. 

The relationship between the ability of the strain to produce streptokinase, 
hyaluronidaeo, hyaluronlc acid and the antibody response to stroptolysin 0, 
streptokinaso, and hyaluronidaso in the individuals studied was evaluated, 
failure to show a rise in antibody to a given stroptocoeeal product was 
observed, although the infecting organism elaborated that product. Antibody 
increases were froquontly obserrod when the organism isolated could not be 
shewn to give rise to the corresponding antigen. There was no consistent 
relationship between tho Lancofiold type and the formation of streptokinase, 
hyaluronic acid or hyaluronidaso. Antibiotic thorapy appeared to have a con- 
sistent but not marked influence in inhibiting antibody response to stropto- 
lysin 0, streptokinaso, and hyaluronidaso* 

Four patients acquired rheumatic fever. Three had received penicillin 
therapy within the first, socond, and third days, rospoctively, after onset 
of syuptoms of pharyngitis. Tho antibody response of these k  patients was 
exceptionally high, but not higher than others who recovered uneventfully. 
Three of the strains producod hyaluronic acid alone; one produced both hyal- 
uronic acid and hyaluronidaso; two produced streptokinase; and two did not. 

A separate study to determine tho antibody production and tuborculin sensiti- 
vity in individuals with a history of rheumatic fever is pertinent to this 
problom. The approach was based on tho concept that Individuals who contrad 
rheumatic fever have reacted In a hypersensitive manner to a stimulus provide 
by the beta hemolytic streptococcus. It was thought conceivable that rheuaat) 
individuals might also react in an abnormal manner to any antigenlc stimulus. 
The precipitating antibody response to Typo 1 pneumococcal polysaccharide waf 
not significantly different in a croup of 19 individuals with rheumatic heart 
diseaso or a history of rheumatic fever, and a group of 22 individuals with- 
out rheumatic heart diseaso or a history of rheumatic fever. Sensitivity to 
tuborculin following DCG immunisation was not significantly different in 12 
rheumatic individuals and 20 non-rheumatic subjects. Detectable opsocins we) 
demonstrated consistently in sera containing more than 0,5 mg* of pneumococci 
antibody per k,0 ml* of serum* 

Although there is considerable information as to antlgenio and onsymatle pro* 
perties of various strains of bota hemolytic streptococci and of the antibod) 
response of groups of individual patients to sevaral antigenlc constituents 
of beta hemolytic streptococci, there is little information available to dat< 
t/ith uhich to ovaluate the antigenlc properties of an apparently infecting 
hemolytic streptococcus with tho clinical and antibody response of the indiv) 
dual patient from trhich it tras isolated during acute pharyngitis. The studic 
reported hare suggest that thore is a greatly increased need for furthor 
clinical investigation along those lines and that current concepts rolative 
to the pathogenosis of rheumatic fever must remain unconfirmed pending furthi 
studies* 

L 
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2.  a.  Studies on tha role of Coxsackio vlrusjs In respiratory disease: 

Preliminary studies wore undortakon early in July, 1951. Attempt* woro mado 
to recoTer Cox»ackie virus froa stool specimens, collectod at tho U. S, Naral 
Training Canter, from patients with acute febrile diseases with respiratory 
symptoms,  Fifteen Individuals were studied. Coxaackie virus was rocovered 
from one. 

Bach aoaber of a training company of 72 healthy recruits were surveyed by 
moans of rectal swabs on entranco into training.  Nono of these revoalud a C 
virus.  Tho same procodure was done at tho ond of tho training poriod 
(October, 195^-) with similar rosi'.lts.  A few of the isolation oxporiraonts 
wore performed at HAi!RU-1f, by inoculation of suckling mice supplied from tho 
University of Wisconsin. 

During the Interval, 1 of 3 stool specimens obtained from children in Madison 
(suspected of having poliomyelitis or Coxsackio virus infection) -'as found to 
contain Coxsackio virus. 

Specific complement fixing antlgons and antisera (stable) have boen prepared 
in the laboratory at the University of Wisconsin to those which are at prosent 
standard for Coxsackio viruses* 

b.  The use of newly developed tissue culturo technics.  Attempts to Isolate 
specific etiologlc agents so far unknown. 

Dr. Lois K. litze spent part of January, 1952, in the laboratory of Dr. John 
Enders and his associates for the purpose of familiarizing herself with his 
methods. Subsequently, technical proficiency trith these procedures has been 
developing, and tho use of tho mothod is currently being employed , using 
frosen nasal washings of 6 individuals among a group of k6  patients with 
pneumonia who were seen by tae staff of NAURU-1*. Tho results are not yet 
available.  The methods are boing extended* It is anticipated that sevoral 
acute respiratory infoctions of unknown etiology will be studied iu this way* 
It is not likoly that many sjocinona from any group of patients can rocolvo 
the time-consuming efforts necessary.  The rewards, by way of contribution, 
which are potentially possible by isolation of one hitherto unknown agent 
would justify all of the effort involved* 

c• Clinical and laboratory survey of *f6 consecutive patients with pneumonia 
observed at NALRU-^ betweon liovciabor 7. 19511 and March 25, 19521 

The patients were unselected and consecutive in tho sense that overy one 
appearing in a certain sequence (under a planned treatment alternation 
schedule) ia included.  The k6  patients had close observation, serial chest 
x-rays, blood counts, sputum cultures (when available) nose and throat cul- 
tures .  Nasal washings from each patient, with few exceptions, were studied 
for the presence of Influenza virus. Blood serum samples wore obtained at 
appropriate intervals and studiod for antlstreptolysin 0 and Hirst titer* 
These studies were performed at NAURU-1*. 

A sample of sputum, nasal washings, blood clot, and acute and convalescent 
serum (each in a frozen state) wore transported to the University of Wiscon- 
sin. Thece are on file in both laboratories.  The sera have been examined 
for cold agglutlnin* and beterophile antibodies. Thirteen of tiio pationts* 
sera were studied for antibodies to u fover and the Psittacosis-lyijiphogranu- 
loma group. The froaon nasal washings are the subject of special Isolation 
technics mentionod above. The attempt to recover Newcastlo disease virus of 
fowls and vesicular stomatitis virus of cattle and horses from nasal washings 
of 6 of these have \>een made by the Department of Veterinary Science. 

The group of h6  pneumonia pationts presents unusual features.  These patients 
asy represent sevoral causativo agents. The results have been equivocal* 
The clinical data is superior.  The data obtained are on file, and further 
studios along the lines indlcatod are contemplated.  Better lines of approach 
should be found. 
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(l).    Pfllttacoslb-lymphoaranuloma group ooiplmnt  fixing antlbodiea In 
Berum; 

Complement fixation teats for this  group of etiologic  ager>tB were dona on 13 
aara of the group of pneumonia patients.    All were nagatira axcapt 2, which 
garo very alight poaitiTa reactions   in tha micro-complement  fixation plata 
taat with  serum dilutions   of I'M to 1:8.     Thla was  not  considered  significant, 
bv.t these  aera are being retested by tha  standard  tube method. 

(2).    The same  aara,  referred to abovo under 2.  c.   (l)  were  toated by comple- 
ment fixation test for antibodies  to Ct fever,  »fcohe+«aee.    All wore negative, 

(3).    Newcastle disease of fowls and vesicular stomatitis virus  of cattle 
and horses: 

Isolation experiments   to recovor either Newcastle   disease virus   or vesicular 
stomatitis  virus were  performed on 6 among the  13 patianta whoee sera were 
taated as noted immediately above*    Frozen  nasal washings were used.     New- 
castle disease virus  or vesicular stomatitis virus were not  isolated in any 
of the 6. — 

1 
(•+).    Cold agglutinina were examined in the aera of all but 5 of  the k6 
patients.    All examined were negative except for 1.    In thla  patient the 
acute aerum revealed a titer of 1:128 and tha  convalescent aorum of 1:6k. 

(5)»    Haterophlle antlbodiea: 

All  aera except  that from 5 patianta in  the group of US were examined for 
heterophile antlbodiea.    Each waa  negative. 

(6),    Attempt to  Isolate agents of unknown nature; 

The same  6 patianta,  whoso frozen  naeal waahinga wero uaed in the attempt to 
recovor Newcastle disease  virus  and vesicular  stomatitis virus,   are being 
studied by  special   tojhnics  as. indicated  abovo.     The  studies  have not yet 
been completed. 

Each of these  various   lines   of approach  constitutes   a major  problem. 

Eight of the k6 patients with pneumonia  reported here  had a  positive nose  or 
throat culture  for group A. beta hemolytic wtreptococci  during  the  course of 
their illness.     These were   isolated and grouped  and  typed at NAURU-4,     At 
the same  time,   the carrier rate was   quite  high  among non-infected  indivi- 
duals  in   the  same community. 

Influenza virus   was  isolated  from 3  individuals'   naaal washings  out of  the 
•+2 who wero examined at NAURU-4.     Pneuraococci   of a specific  type  (mostly 
higher  types)  were  isolated  from 7  of  the"   kj patients whose  sputa were 
examined at NAURU-1*. 

The  tests  noted immediately abovo wore performed  at NAURU-4,   as  were  the 
ASO and Hirst titers  on blood serum.    Final  reports  from the collaborating 
laboratory there must remain ponding. 

Plane For Future: 

Immediate: 

1.     The   atudy  of the relationship of antigenie  and  enzymatic  properties  of in- 
fecting beta hemolytic streptococci   to clinical   and antibody responses of patients 
has  suggested several   questions.    Tho "rocall" offoct of minimal aaountr. of anti- 
gon ia  one   of those.    This  aspect may be related to  tha effect of penicillin 
thorapy which might be expected toroduce  the amount  of antigen of any type within 
an Infecting wtroptococcus  and therefore  reduce the  stimulus  provided.    The 
specific  anti-ii substance  of Lancefield  is  not expected  to  be  involved in  this 
racull  Liocuanic.a.     AS  notod  abovo,   an  antibody response  did   occur  to  anti-atrep- 
tolyoin 0 and several  other antigenic components cf  the   infecting streptococcus  in 
many  of  tho  pa Hunts  studied. 

L 



-5- 

Research on atreptococcal dieease will probably be mainly deroted to tha question 
of Tlrulaaca or lnvasiveness. Tola is involved and difficult. It la al<a9*"3 I*- 
possible to aatieipata tba direction of study. The paaaibla interrelation of the 
a* substance la hyaluronis acid it being ctu&ied and will undoubtedly continue for 
a one time. 

2*    A aingle   aaaaoa'a  experience with 1  recruit company doaa not suggest that "0" 
riruaaa are of clgnifioanca in the etiology of reaplratory diaaaaaa in naral  re- 
cruits.    Mora study ia essential   during other aaaaona  with other individuala for 
any conclusion  to be reaohai in thia  respect*    Tha plena  include repeating  tha 
surrey,    lore specimens  from poraoas with eyaptoma suggesting thia  type of in* 
faction will be atudiad.    la indicated, aerologlc identification of rlruaea 
iaolatad ia posbible  now*    The apacific eoaplaaant fixing aetlgana and antiaara 
hare been prepare! in tha laboratory at tha University  of Vieconain* 

At the preaant time  aereral  hundred stool apecimeaa are being collected from re- 
cruits at tha U. S. Naral Training Center by tha pereonnel  of BAMHU-'t in tha 
course of a surrey for lateetinal  parasites.    About erory fifth atool specimen  is 
to be froian and praaarrad for stud/ for (Xoxaaekie riruaaa aa aoon aa feasible. 
Another recruit ooapany will be picked up aarly after arriral at Great Lakea. 
Thia  ooapany will hara the examinations  for C riruaaa which were aade last year* 
It la aaticipatad that aereral  individuals aaong the group will ba  selected with 
respect to site of origin ao aa  to croaa aa aany geographic linaa id thin tha 
United States  aa possible.    During the latter part of July and August,  a few in- 
dividuals with respiratory infections  of various kinds,  and  thoaa of acute gastro- 
intestinal   nature, will hara isolation experiments performed,  using  their etoola* 

3*    Continued isolation experiments with  speciaans from patients with  acute res- 
piratory  diseases will be aade  to  evaluate   the aignificance,   if  any,   of vesicular 
stomatitis,   Newcastle   disease,   Herpes  siaplex,  and   influenza.     Suitable  group*  of 
recruits with  respiratory infections  and atudanta at tha University of Wisconsin 
with similar diseases will hare p°<?ologic studies continued for  tha  purpose of 
surveying tha  group for u fever antibody, lyaphocytic chorioaanicgitia,  Paittaco- 
ais-lymphogranuloaa group,  and auaps by eoaplaaant fixation teats. 

Long Range: 

The long term plane include the  accumulation  of reliable clinical  data and appro- 
priate  specimens in cases of acute respiratory diaaaaaa at NAMBlMf and at tha 
University of Wisconsin.     Thia   material   is   intended  for uae  aa  developments   dic- 
tate.    Tha long range objectives  are essentially thoae outlined in the original 
proposal.    Tha principle of approach and objectives outlinod therein and at the 
beginning of thia report hare not been  altered by the experience to  data*     Results 
so far hara not auggeated any major change* 

Of aoat iaportance to the long range atudy will be the continued doralopment of 
technica and their uae in the attempt   to   isolate  agents which may be  etiologic 
for acute respiratory infections but which  hare,   to  date,  not been  recognised*     If 
one hitherto unknown agent was  isolated in  this way,   the  subsequent  epideaiologic 
therapeutic and subsequently prerentire measures which would becoae  a logical  se- 
quence, would Justify all  of the efforts  involved in a  series  of negative  experi- 
ments.     It ia anticipated that aereral  acute reapiratory infections of unknown 
etiology will bo  studied in  this way*    However,   it ia not likely that aany speci- 
mens   from any group of patients can  receive  the   tiae  eonauaing efforts necessary. 
The  investigators  hare had experience with acute respiratory infcations   diseaeos 
in tba  clinic,  laboratory,  and in the field.    It ia  critical  to tha isolation  ex- 
periments attempted that thoae concerned employ the utaoat good  judgment in tho 
aelaction of cases and of  specimens   from  thorn  for ieolation experiments. 

Studies auggeated include plans for epideaiologic surreya.    When  animal   diseases 
aro  concerned,  a reterinary acientlst and an epideaiologlat   of  the group will 
join*    As long  torn aspects for consideration,  the  syndrome  of infectioua mono- 
nudeoaia,  infectioua  hepatitis,   and leptoapiroaia will be considered. 

L 



Cpetrel nervous s¥»tem involvement during acute infections  it a problem of con- 
siderable interest*    An electroeacephalograph apparatus is being used at the 
Unirersity of Wisconsin Infirmary Hoapital to obtain tracings on aa many cases 
of aouta raapiratorjr infections  as poaaible.    Han;' abnormal  tracings hare bean 
obtained in patients wJ th "non-bacterial  pneumonia," infectious mononucloosis, 
mcapa,  and herpetic stomatitis.    Host of thaae individuals  did not giro clinical 
evidence that involvement of the central nervous system was a feature.    This 
study will require detailed evaluation and a great many yore observations. 

ADMIMISTBATIVl: 

Or* A. F.  Basmussen,  formerly Professor of Medical Microbiology and Preventive Medi- 
cine, University of Wisconsin, who participated In a most critical manner in develop- 
ing and continuing the studies reported,  has  taken the position of Professor and 
Chairman of the Department of Medical  Uicroblology at the University of California at 
Los Angeles a    Dr.   Duard Walker,  a virologiet and clinical  investigator of demonstrated 
initiative and proven ability, will take his  place.    It is anticipated that Dr. Walker 
will have aa equal  interest and carry on with the studies reported in a manner similar 
to that  of Dr.   Rasmus sec. 

Dr.  H.  W. Quian,  formerly Associate Professor of Preventive Uedicine,  University of 
Wiscoasia Medical School,  has left to become Professor and Chairman of the Department 
of Preventive Medicine at Venderbilt University School  of Medicine, Nashville,  Tenn- 
essee.    Or* Alfred S. Ivana,   also  a clinical investigator  of proven ability, now 
Chief of  the  Hepatitis  Research Center of  the U,  S. Army in the Suropean Command will 
soon return to take the  place of Dr.  Quinn.     The  arrangements in personnel  at the 
University of Wiscoasia will  probably provide unaltered continuation or the approach 
to the project described.     Development  and  time  have increased the e ffectiveness of 
the  technical  aspects. 
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